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ABSTRACT
Ethnic segregation has most often been studied at the place of
residence, segregation being deﬁned on the basis of the relative
presence of diﬀerent groups within city neighbourhoods. It is
increasingly recognized, however, that segregation occurs in diﬀer-
ent ways in diﬀerent domains (such as the workplace, leisure, social
media, etc.), the residential domain being just one of many in which
segregation can occur. In this research note we present the
domains approach to segregation and outline some its conceptual,
methodological and empirical underpinnings and challenges.
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When asked to give a deﬁnition of ethnic segregation most people will say something
like “the uneven distribution of ethnic groups over neighbourhoods in a city”. The term
segregation has a strong connotation with residential neighbourhoods, and most studies
investigating ethnic segregation focus on the urban mosaic of ethnic concentrations in
residential neighbourhoods. However, there is now a small, but growing, literature,
which focusses on segregation in other domains of daily life where inter-ethnic
encounters and social interaction takes place, such as: working life (Bygren, 2013;
Ellis, Wright, & Parks, 2004, 2007; Glitz, 2014; Strömgren et al., 2014); family/partner
relationship (Dribe & Lundh, 2008; Haandrikman, 2014; Houston, Wright, Ellis,
Holloway, & Hudson, 2005; Kalmijn, 1998); leisure time (Kamenik, Tammaru, &
Toomet, 2015; Schnell & Yoav, 2001; Silm & Ahas, 2014a); education (Andersson,
Osth, & Malmberg, 2010; Malmberg, Andersson Eva, & Bergsten, 2014; Reardon,
Yun, & McNulty Eitle, 2000) transport (Schwanen & Kwan, 2012), and virtual domains
such as social media (Joassart-Marcelli, 2014). There are hardly any studies which take
into account multiple segregation domains and the links between them (Strömgren
et al., 2014; Tammaru, Strömgren, Stjernström, & Lindgren, 2010). This is mainly
because of a lack of data tracking large numbers of people through space and time,
and methods capable of analysing such data for multiple domains. This commentary
argues that now better data is becoming available, there is a need for an integrated
conceptual framework of ethnic segregation in diﬀerent life domains. We therefore
propose some ﬁrst steps for the development of such a framework to better understand
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and measure ethnic segregation (see also Ellis, Wright, & Parks, 2006; Marcińczak,
Tammaru, Strömgren, & Lindgren, 2015; Strömgren et al., 2014; Wang, 2010).
The interest in concentrations of ethnic groups in certain neighbourhoods of cities
has diﬀerent origins. Residential ethnic segregation is often seen as problematic since it
might hamper the integration of ethnic minorities in society because of a lack of contact
with the majority population. For example, the integration on the labour market is
more successful among newly arrived immigrants if they live outside ethnic enclaves,
although there are diﬀerences between subgroups based on city of residence, skills,
gender, etc. (Edin, Fredricksson, & Aslund, 2003; Hedberg & Tammaru, 2010). The
literature on neighbourhood eﬀects suggests that otherwise similar individuals may
experience diﬀerent socio-economic outcomes depending on characteristics of the
residential neighbourhood context (van Ham, 2012). A detailed study by Musterd,
Andersson, Galster, and Kauppinen (2008) focused explicitly on the eﬀects of living
in ethnic concentration neighbourhoods, and found that immigrants living together
with co-ethnics have signiﬁcantly lower incomes compared to immigrants living in
non-ethnic neighbourhoods.
The focus on residential segregation is understandable. Ethnic residential segregation
is easily visible in cities as segregated neighbourhoods often have their own distinct
identity and reputation (Permentier, van Ham, & Bolt, 2007, 2009). Simply walking
through a city can give the observer information about the levels of ethnic segregation
in neighbourhoods, especially if there are many visible ethnic minorities present.
Residential segregation is also relatively easy to investigate by using register or census
data on where diﬀerent ethnic groups live. For most people the residence is “ﬁxed” in
space and changes over time are registered by governments and other institutions.
Another reason for the interest in ethnic residential segregation is that the spatial
concentration of ethnic minorities is often a signal of accumulated problems in neigh-
bourhoods because the strong overlap between ethnicity and socio-economic status
(Malmberg et al., 2014).
However, if the interest in segregation stems from the idea that we want to measure
the integration of ethnic minorities in society, and from an interest in social interaction
between ethnic groups, then just investigating where people live is far too limited
(Kamenik et al., 2015; Schnell & Yoav, 2001; Wellman, 1996). Home is still the main
anchor point of our daily activities (Silm & Ahas, 2014a). Home is mostly where we
start and end our day and we spend a signiﬁcant share of our time in the neighbour-
hood where we live. The residential neighbourhood also reﬂects our socio-economic
status through the cost of housing we are able to pay. Neighbourhoods are also still
important places of social interaction, especially for some groups such as ethnic
minorities, elderly people, children, and the socio-economically less well-oﬀ (Van
Kempen & Wissink, 2014). But, the residential neighbourhood is only one of many
domains of our lives in which we meet others and segregation is not just limited to
residential neighbourhoods. Moreover, there are important links between spatial seg-
regation and the ways that social networks operate. For example, informal and a-spatial
hiring and job ﬁnding networks might produce ethnically segregated workplaces.
Schnell and Yoav (2001) proposed a conceptual model that includes three dimen-
sions of segregation. The ﬁrst dimension is residential segregation, which represents
choices made by or forced upon people in terms of their housing location. The two























other dimensions include daily activity space and social interaction. Activity space
represents the locations in which people perform the routines of their daily lives—
including the sites individuals visit for employment, education, entertainment,
recreation—while social interactions represent the choices made by or forced upon
people when they develop their social networks. In this paper we build on Schnell and
Yoav (2001) and suggest a conceptual model1 of ethnic segregation which combines
elements from the life course approach and from time geography.
Domains approach to ethnic segregation
Most studies that investigate segregation in other domains than the residential neigh-
bourhood, investigate these domains in isolation, or at best pairwise (Pendakur,
Pendakur, & Bevelander, 2015), although there are some exceptions (Strömgren et al.,
2014). We argue that in order to come to a fuller understanding of segregation, we need
to investigate not only multiple domains simultaneously, but we also need to investigate
the linkages and interactions between these domains over space and time, as well as
between spatial domains and social networks. This requires a new approach which does
not only investigate the correlations between segregation in diﬀerent domains, but tries
to understand the common underlying factors. The correlation between segregation in
diﬀerent domains is not a statistical nuisance to be modelled away, but has substantial
social relevance in its own right, for example for the development of policy to counter
segregation. Central in our argument is that a domains approach to understanding
ethnic segregation should be longitudinal in nature. The conception of time is impor-
tant as there are daily, weekly, monthly, yearly and life-time interactions between the
diﬀerent life domains (Silm & Ahas, 2014b). There is also evidence that segregation has
an intergenerational dimension which also applies to ethnicity (Hedman, Manley, van
Ham, & Östh, 2015; Sharkey, 2008; Tammaru & Kontuly, 2010; van Ham, Hedman,
Manley, Coulter, & Östh, 2014).
Consider, and compare, the following ﬁctional examples of people from minority
ethnic backgrounds living their lives in various domains linked over time and space. X,
female and ﬁrst generation immigrant, lives in an ethnic concentration neighbourhood.
She has no formal education, and her husband, who is currently unemployed, is a
second-generation immigrant from the same ethnic background. Their two children go
to a local school which is highly ethnically segregated and their friends mainly have an
ethnic minority background. X travels to work in the city centre every day at 5:30 by
underground rail, where the majority of fellow travellers also have an ethnic minority
background. She works as a cleaner in a large bank where her main social interactions
are with other people with an ethnic minority background. X and her family live in a
similar segregated neighbourhood as where her husband grew up with his parents.
Y, female, and a second generation immigrant, has obtained a higher education
degree and lives together with her partner who is a member of the majority population.
They met at school and now have two children. They live in a majority population
dominated suburb and their children go to a local school with mainly children from the
majority population. Y works in a company with a mixed ethnic makeup in the city
centre and travels there by train during rush hour. She spends her free time with friends
























own family and the family of her partner. Y and her partner often travel to her
grandparents abroad for family visits and to familiarize her children with their cultural
background.
Z, who is a single male, is a second generation immigrant and lives in the city centre
in a neighbourhood with many young urban singles and couples from the majority
group. He went to university and works in another part of town as a lawyer in a
company where he is the only staﬀ member with an ethnic minority background. He
travels to work by car. Most of his friends are from the majority population and he
meets them in his spare time. Z visits his parents who live in an ethnic concentration
neighbourhood in another city every few months.
These three ﬁctional examples illustrate that the lives of ethnic minority group
members can be very diverse. Not just in terms of the neighbourhoods they live in,
but also in terms of who they live with, where they work, who they meet on their way to
work, at work, in their leisure time, etcetera. Their residential neighbourhoods alone do
not capture the level of segregation they experience in their daily lives. Now consider
one additional example which potentially links the cases of X, Y, and Z. Consider Q,
who is a majority population male, and who works as an executive in the bank where X
cleans. Even though they sometimes brieﬂy share the same spaces at work, they have
never spoken with each other. Q works in the building next to the oﬃce where Y works,
but because Q always travels to work by car, parks underground and hardly ever visits
the public space outside his oﬃce, he has never met Y. Q does meet Z on a regular basis
as Z oﬀers legal advice to the bank where Q works. So, Q visits the same spaces as X, Y,
and Z, but only really interacts with one of them.
These examples illustrate not only the importance of the various domains, but also
the importance of daily, weekly, monthly, and life time-space paths. The examples also
show that the causal relationships between segregation in diﬀerent domains of daily life
can be complicated and multi-directional. People might ﬁnd their partner through
work, or ﬁnd their job through their partner; contacts in the neighbourhood might
lead to job opportunities, or housing in a particular neighbourhood can be found
through a work colleague. People might lead completely segregated lives in one domain,
and completely integrated lives in another. People might share the same spaces, at the
same time, but never meet or interact.
Conceptual framework of the domains approach
We argue that a conceptual framework of a domains approach to segregation should
include elements of both time and space paths (see Figure 1). We therefore propose a
framework which combines elements from the life course approach (Elder, 1985;
Feijten, 2005; Kulu & González-Ferrer, 2014; Mulder & Hooimeijer, 1999) and from
time geography by Hägerstrand (1970; see also Neutens et al., 2011; Pred, 1977, 1981): a
domains approach to ethnic segregation over time and space.
The life course approach oﬀers a dynamic framework to understand residential
mobility and location choice (Schaake, Burgers, & Mulder, 2014; van Ham, 2012).
Within the life course framework people lead parallel and interrelated careers in
diﬀerent domains of life, such as housing, education, employment and household/
family. Events in one career inﬂuence events in other careers through (changing)























preferences, resources (such as income) and constraints. The various careers of an
individual do not only interact with each other, but also with the careers of other
individuals (such as household members). The eﬀects of the careers on mobility and
location choices are mediated by the changing social, political, institutional, and spatial
context, which oﬀers both opportunities and constraints. Strömgren et al. (2014) found
for Sweden that low levels of residential segregation reduces workplace segregation, and
that being intermarried with a native reduces workplace segregation for immigrant men
but not for immigrant women. A major notion in the life-course approach is that the
situation at a certain moment in the life course can only be understood if past life
events and their interdependencies are taken into account (Kulu & Washbrook, 2014).
For example, van Ham et al. (2014) found for Sweden that the socio-economic
composition of the neighbourhood children lived in before they left the parental
home is strongly related to the status of the neighbourhood they live in much later in
life, especially for ethnic minorities.
Time geography as coined by Hägerstrand (1970) stresses the importance of time in
understanding human activity: “. . . time has a critical importance when it comes to
ﬁtting people and things together for functioning in socio-economic systems . . .”
(Hägerstrand, 1970, p. 10). Hägerstrand introduced the concept of a space-time path
which represents the way an individual navigates through the spatial-temporal envir-
onment. The space-time path is the sum of all places visited (and people met) during a
given time frame, and is shaped by both individual action and institutional contexts,
ranging from urban policies shaping segregation, initiatives related to workplace
Figure 1. Conceptual framework of a domains approach to ethnic segregation over time and space
























diversity, down to the opening hours of leisure time facilities shaping when and where
people can spend their free time. The temporal rhythms and related segregation
patterns across time vary a lot by hour, weekday, season, and year, while encounters
vary a lot by geographic scale and places, ranging from home through neighbourhood
and district to city and ex-urban levels (Fowler, 2015; Silm & Ahas, 2014a)
While the life course approach focuses on the temporal dimension of linked and
interacting parallel life careers in various domains, time geography has both time and
space as its main constitutional elements. Figure 1 illustrates the interaction between
the most important domains (denoted by the letters) for understanding ethnic segrega-
tion within a space-time framework. Individuals have various parallel careers in a range
of domains. Each of these domains interact through time and space, on the level of
individuals, households and wider (spatial and a-spatial) social networks. During the
course of a day, week, month and life time, people move through space and meet people
from diﬀerent ethnic backgrounds in diﬀerent domains. Segregation can be understood
on the level of the domains and on the level of individuals. For each domain segregation
can be understood as the distribution of ethnic groups over neighbourhoods, schools,
workplaces etcetera, at various places and moments in time. Segregation can also be
understood on the level of individuals. Individuals can be compared with regard to the
sum of interactions with other ethnic groups over time and space (weighted by, for
example, duration of the interaction). The sum of these interactions (cf. Toomet, Silm,
Saluveer, Ahas, & Tammaru, 2015) gives an idea of the level of ethnic segregation an
individual experiences over a period of time.
A major challenge for the approach is to identify the structural mechanisms which
will lead to the connections between the domains. A major structural mechanism will
be social class, which aﬀects the rhythm of daily life, the places we visit and the
people we meet. Social class also aﬀects who we partner with, our job ﬁnding
networks, and the people we meet in our leisure time. Other important factors
inﬂuencing the links between the diﬀerent domains are level of education, household
composition (the presence of partner and children, and the age of children), and oﬀ
course the ethnic composition of the spatial and social environments we frequent.
Likewise, the willingness and ability (e.g. host county language proﬁciency) to
integrate of minorities will be an important underlying factor that shapes the
integration pathways of immigrants across domains.
Research design for a domains approach to ethnic segregation
The domains approach to ethnic segregation requires researchers to formulate new
hypotheses about the interactions between domains over time and space. In order to
investigate ethnic segregation across multiple domains, spaces, and time frames, we
need integrated, time-ﬂexible and space-ﬂexible longitudinal approaches to data collec-
tion and analysis. The current lack of such data is a major hurdle in the empirical
application of the conceptual framework suggested. However, the increasing availability
of longitudinal register data that links various domains (Strömgren et al., 2014) and
mobile positioning data (Silm & Ahas, 2014a, 2014b) allow for new and innovation
empirical segregation research. Where ethnic segregation at the level of neighbourhoods
is easy to measure as residential locations are relatively ﬁxed, the proposed domains























approach to ethnic segregation requires more ﬂexible time-space path measurements of
segregation on various time scales (daily, weekly, monthly, yearly, and life-time). The
domains approach requires rich longitudinal data on the time-space paths of indivi-
duals for multiple domain variables, such as places of residence, schools, places of
work, and places where people spend their free time.
Within-domain segregation change—changing levels of segregation within a
domain of an individual—can occur because (a) the individual moves to another
neighbourhood, workplace, school, etcetera, or (b) other people move around,
reshaping the domain context of a given individual. Promising research which
explores the dimensions of domain change has recently emerged (Ellis et al., 2004;
Silm & Ahas, 2014a; Strömgren et al., 2014; Toomet et al., 2015). Between-domain
segregation change can take place because people move to another domain (for
example, from the residential neighbourhood to work or school) with a diﬀerent
level of ethnic segregation. From a domains perspective it is especially interesting to
investigate whether the level of ethnic segregation in one domain also inﬂuences the
level of segregation in another domain (see Pendakur et al., 2015; Strömgren et al.,
2014). Testing a hypothesis such as whether or not living in a mixed ethnic
residential neighbourhood leads to working in a mixed-ethnic workplace requires
following individual domain pathways (or sequences) over time, using longitudinal
data on within- and between-domain mobility. Following domain pathways will
provide valuable insights in processes of integration of ethnic minority groups.
What kind of domain pathways, such as intermarriage leading to residential integra-
tion, leading to workplace integration, would be the most common? And how do
these pathways vary by ethnic groups, their migration backgrounds, individual
characteristics, and over time? Even though it will be diﬃcult to identify causal
relationships, identifying the most common sequences in a longitudinal framework
(cf. Blossfeld, Golsch, & Rohwer, 2007) is an important step towards explanation.
Recent developments in mobile phone tracking allows researchers to even let go of
domain pathways and to investigate true detailed continuous time-space pathways of
diﬀerent ethnic groups and how these interact over time and space (see for example
Silm & Ahas, 2014a). Combined with register and survey data, such mobile phone data
opens up a whole new world of understanding ethnic processes in cities, which should
be accompanied by discussions on research ethics. This allows researchers to move
away from home and workplace based studies of residential segregation, and to include
leisure time activities and transport explicitly into the segregation research agenda
(Toomet et al., 2015). Using true time-space pathways allows researchers to trace the
exact paths of people in cities, including where diﬀerent ethnic groups spend their
weekends, summer holidays, which events they visit etcetera. Furthermore, linking
call data (to whom people call) with spatial data (time-space paths of people in the
city) would open up new research opportunities in merging segregation research with
social network analysis, linking spatial and social network research. Even one step
further, these developments in data availability could lead to new cumulative mea-
sures of exposure to other ethnic groups over longer periods of time in a similar way
as has been suggested for the creation of an “exposome” by epidemiologists, which


























1. The domains approach to ethnic segregation can easily be adapted to other forms of
segregation such as socio-economic segregation. Investigating socio-economic segregation
requires an even more ﬂexible approach as people can change their socio-economic position.
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